inapplicable for most surface and bottom scattering measurements, because the acoustic receiver is invariably in the near-field zone of the ensonified patch and scattering cross section is defined in the far-field limit. Winebrenner and Ishimaru [IEEE Trans. Antennas Propag. AP-34, 847-849 (1986)] have shown that the correlation length of the surface field defines the relevant far-field region for stochastic scattering. This sets a less stringent constraint than the far-field criterion based on the ensonified patch size and greatly extends the domain of applicability of the scattering cross-section concept. Using a standard formalism that includes near-field phase terms, it is shown how the scattering cross section can be used even in the near field of the ensonified patch. The result is a proof of the method commonly used in reverberation calculations: One integrates over the ensonified patch with the appropriate propagation loss factors and bistatic scattering cross section as integra- While this transmission loss is small, it is cumulative and the net effect over a long range can be a significant decrease in the received acoustic signal. To demonstrate this cumulative loss, Evans and Gilbert used a full-wave range-dependent coupled mode model (COUPLE) to account for backscatter from a periodic-step subbottom. COUPLE represented a significant advancement in ocean acoustic propagation modeling since it could correctly include the coupled backscattered acoustic field due to range variations in the ocean boundaries. Their roughness simulation has been duplicated using our full-wave range-dependent finite-element ocean acoustic models (FOAM, FFRAME, and PE-FFRAME) and also included the effects of ocean subbottom compression-shear conversion using this full-wave range-dependent finite-element ocean seismoacoustic model (SAFE). Using a cw full-field backscatter method, it has been possible to isolate the various effects due to the shear and roughness to give insight into the complicated processes that account for cumulative losses over long ranges. The calculation of the three-dimensional scattered field caused by the insonification of two-dimensionally rough interfaces in horizontally stratified elastic media is discussed. In general, the scattered field may be calculated either deterministically for a realization of surface roughness, or stochastically as scattered covariances for a surface with a specified roughness power spectra. 
